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Being information literate is a basic requirement for 21st-century learning and assessment. As the 
shift in 21st-century education moves towards e-learning and the use of technology in education, 
libraries have to recognise that their role to provide ‘traditional’ support to teaching, learning and 
research needs to change to support web-based learning. This shift in education necessitates 
libraries to look at new ways to enhance students’ academic experience by incorporating web-
based technology to train students in information literacy skills. The UJ library developed an online 
information literacy module to support students’ information literacy skills. A pilot study was 
conducted to analyse first-year students’ baseline knowledge of information literacy skills and to 
evaluate the impact of the online module. Twelve volunteer first-year students of the University of 
Johannesburg participated in the pilot study, consisting of a one-shot pre- and post-test. This 
study was mainly qualitative but used quantitative data to support the findings.  
Findings 
The key findings revealed that students benefited greatly from the actual online activities in 
developing their information literacy skills.  
Limitations/implications 
The study was limited to first-year students at UJ. Since the study was conducted, some university 
departments have made the module compulsory for their students (first-year level), which could 
lead to further studies on how the module could benefit students from other levels of studies.  
Practical implications 
It started off as a non-compulsory module, but we would like to convert it to a compulsory module 
for all UJ first-year students.   
Originality 
The online information literacy module is an interactive multimedia module that integrates an 
open web-based system (Library LibGuide) with a Learning Management System (Blackboard).   
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Introduction 
Twenty-first century education calls for students to be innovative and resourceful. Technology is 
indispensable in today’s business world and therefore a future requirement for students working 
in an electronic environment. Consequently, students need to be able to apply their information 
literacy skills in a changing information society. The American Library Association (ALA) [2000, 
p.2] defines information literacy as “a set of abilities requiring individuals to recognize when 
information is needed and have the ability to locate, evaluate, and use effectively the needed 
information”.  The ALA [2000, p.2] further adds that information literacy is increasingly important 
in an environment where technology changes constantly, and information sources are multiplying 
with rapid speed. The development of information communication technologies (ICTs) produced 
a new generation of learners that have become more dependent on electronic access to 
information such as the Internet. Mutula, Kalusopa, Moahi and Wamukoya [2006, p.169] confirm 
that ICTs and e-learning technologies provide opportunities to enhance learning from anywhere 
and anytime. In the context of the academic environment, the library has shifted from traditional 
support in terms of collections and books to a learning paradigm. The library now plays a pro-
active role in enhancing students’ academic experience, by exploring new technological avenues 
to engage with students. 
 
Background and purpose statement 
UJ is a diverse, inclusive, transformational and collegial institution, with a student population of 
over 50 000 (approximately 10 000 first-year students). This makes UJ one of the largest contact 
universities in South Africa (SA), from the 26 public universities that make up the higher education 
system [“About University of Johannesburg”, 2017].  UJ has a library on each of its four campuses, 
serving seven faculties (Art, Design and Architecture, College of Business Economics, Education, 
Engineering and the Built Environment, Health Sciences, Humanities, Law, Science). The library 
offers contact (face-to-face) training to first-year students in information literacy. The monthly 
training schedule is published on the library’s website and the students’ learning management 
system (Blackboard). The schedule is also forwarded to all first-year student lecturers. The 
training is voluntary and students can sign up online via their student portal or by booking at the 
library.  
Each library’s training room can accommodate 25 students. The training rooms are equipped 
with computers and Internet access; enabling students to practice their information literacy skills 
hands-on. However, it is not possible for all first-year students to attend the offered contact 
training sessions.  As part of a campus-wide library initiative to increase its outreach to students 
and increase the visibility of the library, an online-based information literacy offering was 
developed.  
The UJ library’s online information literacy module is an interactive multimedia module that 
integrates an open web-based system (Library LibGuide) with a Learning Management System 
(Blackboard). The online module is developed in the library’s LibGuide, a content management 
and publishing system created by SpringShare, where libraries can create subject guides and 
course guides. It can be accessed by anyone. Blackboard delivers collaborative education 
technology and services to instructors and students. UJ’s Centre for Academic Technologies 
advised on the instructional design of the module.  
The online information literacy module content comprises eight units: 
1. Defining information literacy  
2. Library organisation  
3. Information sources  
4. Research strategies  
5. Search strategies  
6. Apply strategies  
7. Plagiarism and copyright  
8. Writing and referencing 
 
Each unit contains a set of interactive tutorials (multimedia), activities (blogs, wikis, journals) and 
an assessment. These activities and assessments link to Blackboard, where they are completed. 
The module content is written in the form of a narrative, which has a beginning and end. The plot 
of the story develops as the units become more focused. The following design considerations 
were taken into account: 
 be enticing to first-year students  
 include multi-media content 
 include interactive activities (discussion boards), to encourage interaction and student 
engagement 
 be visually appealing  
 easy to navigate 
 clear and concise instructions. 
 
Contribution 
The online module started off as a non-compulsory module, but we would like to convert it to a 
compulsory module for all UJ first-year students.   
 
Literature review 
Information literacy underpins learning in an environment of constant technological innovations 
and changes [Bruce, 2004 p.8]. Lenox and Walker [1993, p.314] urge educators to create a 
learning environment in which students can acquire the requisite information-processing skills, 
abilities and understanding.  
It is assumed that when students enter university they should possess information literacy 
skills and must be able to effectively seek and find information on their own. Lanning and Mallek, 
[2017, p.446] state that high school students do not have the information literacy skills expected 
for university, and even knowledgeable students do not have adequate knowledge of information 
literacy skills. Lanning and Mallek [2017, p.446] stress the need for formal information literacy 
skills training in higher education.  
Studies on information literacy instruction outcomes over the years show that students’ 
information literacy capabilities increase after receiving formal library information literacy 
instructions [Ren, 2000, p.323; Burkhardt, 2007, p.25; Fain, 2011, p.109; Jessy, Bhat & Rao, 
2016]. Assessing information literacy programmes provide insight into students’ information 
literacy skills; identifying problem areas that need to be addressed and where course content 
needs revision and restricting [Kunkel, Weaver & Cook, 1996, p.433; Burkhardt, 2007, p.44; 
Hufford, 2010, p.150].  
E-learning has brought about changes in the education sector [Secker, 2004 p.53]. One way 
to embrace e-learning in the 21st-century is through ‘connected learning’ when digital media and 
other social networks connect students with each other [ALA, 2014]. ALA [2014] argues that 
connected learning provides limitless opportunities for students to seek and acquire new 
knowledge through a peer-supported learning environment, where students can interact with each 
other and instructors. In this construct information-sharing and feedback is possible. Furthermore, 
connected learning is focused on production, where a diversity of activities are pursued through 
technology. This environment allows students to produce, create and share information [ALA, 
2014]. Libraries have always been an integral part of learning, by exposing students to the best 
practices of information usage. With an increasing number of digital resources, librarians have a 
crucial role in guiding students through a complex digital information environment. Information 
literacy skills is imperative to enable students to manage the increasing volume of electronic 
resources available [Secker, 2004 p.53].  
Davis and Watson [2017] collaborated with instruction librarians and university enrolment 
programmes to create an online one-credit library research course for high school students. Davis 
and Watsons’ [2017, p.44] project identifies multiple forms of instructional materials and types of 
assessments that can be used to reach different types of student learners. Churkovich and 
Oughtred [2002] investigated an online tutorial to deliver information literacy training to students, 
which compares the online tutorial with face-to-face training. Results from the study indicate that 
students’ post-test scores improved significantly, regardless of the online tutorial or face-to-face 
training. Results from the study by Churkovich and Oughtred’s [2002, p.29] also indicate that 
students perform better when they receive face-to-face training focused on certain information 
literacy skills, such as finding library materials. Churkovich and Oughtred [2002, p.34] recommend 
a blended-learning mode of delivering information literacy training and recognise the importance 
of the person who conducts the information literacy training.  
Mutula, et al. [2006, p.168] argue that information literacy training through the online mode 
could improve students’ competencies, perhaps more than the face-to-face instruction approach. 
Furthermore, Mutula, et al. [2006, p.168] reason that students prefer a blended instruction 
approach to a single learning mode. Anderson and May [2010, p.498] state that online versus 
blended methods do not influence students’ retention of information literacy skills. The authors 
conclude that all methods of instruction can be equally effective.  
Zhang, Goodman and Xie [2015, p.948) claim that the self-paced learning experience of online 
information literacy modules enable students to considerably improve their information literacy 
skills. Zhang, et al’s. [2015, p.948] results also indicate that many students prefer the online 
module over in-class lectures, due to its self-paced nature.  
Mune, Goldman, Higgins, Eby, Chan and Crotty [2015, p.107] elaborate that delivering online 
information literacy modules allow for the inclusion of basic instructions that lead to more complex 
lessons; allowing varying skill levels to be addressed and enabling students to revisit the modules 
upon demand. Mune, et al. [2015, p.107] further conclude that online information literacy modules 
allow for the inclusion of multimedia content and improve the ability of students to self-assess 
their skills. 
When designing an online information literacy module, various aspects need consideration, 
such as the student profile, the needs of the students and priorities for selecting learning 
strategies [Summey & Valenti, 2013, p.174]. Summey and Valenti [2013, p.174] suggest that pre-
tests be used to identify students’ current information literacy capabilities. Summey and Valenti 
[2013, p.177] explain that in an online environment, it is important to identify the resources 
available to students.  When a course is developed by using a learning management system, 
discussion forums as means of communication are recommended. During a pilot phase, feedback 
can be used to make changes to the online module [Summey & Valenti, 2013, p.177]. Bishop and 
Mabry [2016, p.78] confirm the necessity for timely feedback tools when designing online 
modules.   
 
Research design 
The purpose of this pilot study was to determine the first-year students’ information literacy 
capabilities at UJ, and whether the level of the online information literacy module is appropriate 
for first-year students. Twelve volunteer first-year students participated in the pilot study, ranging 
from the faculties of Education, Law, Humanities, College of Business Economics and 
Fundamental Research Practice. The pilot study was conducted at the end of February 2017 
(three weeks in to first-year students’ academic year) on a Saturday (when there are no 
undergraduate lectures) in one of the computer laboratories available at UJ. This was a one-shot 
test and the participants had eight hours to complete the pre- and post-test. The analysis was 
two-fold: to describe the level of first-year students’ information literacy competencies and to 
evaluate the impact of the online information literacy module. Qualitative data analysis was used.  
 
Analysis 
The following data were analysed: 
Pre- and post-test assessments, post-module feedback from participants and other students and 
interactive activities. The electronic feedback and interactive analyses were done after the pre- 
and post-tests. 
Pre-test 
The participants were asked to complete a pre-test assessment, comprising 25 questions without 
following any of the online information literacy tutorials. The 25 questions were extracted from the 
eight online information literacy module units’ Blackboard assessments. The questions ranged 
from multiple choice questions to True/False and Yes/No questions. The score was 25 and time 
to complete was 15 minutes. 
Post-test 
For the post-test assessment, the participants were asked to work through each unit’s tutorials 
(including viewing instructional videos) and complete the assessment at the end of each unit 
(eight in total). The participants could complete the post-test assessment at their own pace. The 
post-test questions comprised answering the same 25 questions as the pre-test ones, as well as 
the remainder assessment questions, not included in the pre-test. The reason for including the 
remainder assessment questions was to determine whether the participants understood the 
module content. The same pre-test and post-test questions, as well as the remainder post-test 
questions, were analysed to determine whether there was an improvement after studying the 
tutorials. Only participants with both pre- and post-tests were included in the analysis. The 
analysis was conducted based on the number of participants who answered the questions 
correctly.  
Post-module feedback 
Participants were requested to complete an electronic feedback form. The aim of the feedback 
form was to establish students’ overall impressions and views of the module and whether any 
improvement is required.  
Interactive activities 
The discussion board activities were analysed to determine participants’ and other students’ 
engagement and information literacy development. The interactivities were analysed after the 
pilot study. All participants’ activities were analysed (February 2017 – April 2018). 
 
Findings 
Pre-and post-test: information literacy  
The majority of participants understood the requirements to become information literate. In the 
pre-test, nine out of 12 participants answered all the questions correctly and in the post-test (same 
questions as pre-test), all the participants answered the questions correctly. In the post-test that 
include the remainder questions, all the participants answered the questions correctly. This is an 
indication that the participants understood the tutorial content. 
 
Pre- and post-test: knowledge about the library’s organisation 
The majority of participants had limited knowledge about the library’s organisation. In the pre-test, 
four out of 12 participants answered all the questions correctly. Eight out of 12 participants 
answered more than one question incorrectly and seven answered the question about what a 
library catalogue is incorrecty. In the post-test (same questions as pre-test) all the participants 
answered the questions correctly. In the post-test that applied to the remainder questions, all the 
participants answered the questions correctly. The post-test proved that by following the tutorials, 
the participants’ understanding of the library’s organisation increased. 
 
Pre- and post-test: information sources 
The majority of participants were able to differentiate between different types of information. In 
the pre-test, seven out of the 12 participants answered all the questions correctly. Five out of 12 
participants answered more than one question incorrectly. The question on the difference 
between primary and secondary sources was answered incorrectly by all five participants who 
also answered one or more questions incorrectly. In the post-test (same questions as pre-test) all 
the participants answered the questions correctly, as well as the remainder information source 
questions. The post-test proved that by following the tutorials, the participants’ understanding of 
information sources increased. 
 
Pre- and post-test: research strategies 
The majority of participants struggled with the pre-test questions. Seven out of 12 participants 
answered two or more questions incorrectly. Participants struggled to understand where to start 
when one receives an assignment topic. In the post-test (same questions as pre-test) all the 
participants answered the questions correctly, as well as the remainder questions on research 
strategies. The post-test proved that by following the tutorials, the participants’ understanding of 




Pre- and post-test: search strategies 
The majority of participants had some knowledge on how to formulate a search strategy. In the 
pre-test, eight out of 12 participants answered all the pre-test questions correctly and four 
participants provided one incorrect answer. An assessment of the post-test questions indicated 
that all the participants answered the same questions as pre-test questions correctly, but all 
participants also answered one to two remainder search strategy assessment questions 
incorrectly. It seems participants struggled with questions which contain specific library jargon 
they are not familiar with, such as Boolean operators.  
 
Pre- and post-test: apply strategies 
In the pre-test, all participants answered one to two questions incorrectly. In particular, the 
participants struggled with the questions on how to evaluate information. With the post-test 
questions (same questions as pre-test) 10 out of 12 participants answered all the questions 
correctly, which indicates an improvement. However, two participants answered the same 
questions incorrectly in the pre- and the post-test. Nine out of 12 participants answered all the 
questions correctly in the post-test remainder questions. It seems again that the participants 
struggled to grasp specific concepts on how to evaluate information. For example, none of the 
participants understood that the term ‘typographical error’ refers to credibility when evaluating 
information.  
 
Pre- and post-test: writing and referencing 
All the participants struggled with some of the pre-test questions and answered three or more 
questions incorrectly.  In particular, questions on how to reference journal articles and when to 
quote were difficult for students to answer. This can be ascribed to students not being exposed 
to or taught referencing techniques in high-school. In the post-test (same questions as pre-test), 
there was an improvement where nine out of 12 participants answered all the questions correctly. 
Three participants answered one question incorrectly, related to when to quote. In the post-test, 
nine out of 12 participants answered the remainder questions correctly. Here three participants 
answered one or two questions about journal articles and quoting incorrectly.  
 
Pre- and post-test: plagiarism and copyright 
The majority of participants struggled with the pre-test questions. Only two participants answered 
all the questions correctly. In the post-test (same questions as pre-test), nine out of 12 participants 
answered all the questions correctly. Three participants answered two of the same questions 
incorrectly in the pre-test and the post-test. In the post-test related to the remainder plagiarism 
and copyright questions, nine participants answered all the questions correctly. Participants 
struggled the most with questions where they had to identify examples of plagiarism.  
 
Post-module feedback 
In an online post-module feedback, the majority of participants indicated that they found the online 
tutorials clear and easy to follow. They were particularly attracted to the multimedia aspects of 
the content. The participants reiterated that they benefited from the referencing and plagiarism 
tutorials. They also found the need to evaluate information before using it, very educational.  
One participant responded as follows to the module navigation: 
“Once you have the idea, the navigation is easy to follow and manageable.”  
Another participant responded to the video content: 
“The added videos in the tutorials make the content clearer. It gives some diversity, as we then not only 
have to read text – we are also shown. I like the animation in the videos, especially the different 
characters from different cultures.”  
Some participants found the interaction between the LibGuide and Blackboard confusing. The 




The interactive activities comprise self-discussion boards (blogs, journal entries and wikis). With 
these activities, students can share their ideas with other students and keep track of their own 
progress. The analysis showed that students actively engaged in these discussion boards; in 
particular, sharing experiences and providing tips to fellow students. The discussion boards on 
how to avoid plagiarism, research strategies and database searching were the most active. Some 
students were very creative with illustrated presentations of practical examples of some of the 




Figure 1. Example of a students’ illustration on how to map a research topic 
 
Discussion 
The findings of the study identified the first-year students’ information literacy capabilities; areas 
that needed to be focused on, possible improvements and future design considerations. 
 
Pre- and post-test 
The pre-test evaluation identified the actual level of the participants’ information literacy 
competencies. This included the participants’ awareness of library resources; familiarity with 
information literacy jargon; knowledge about the library catalogue and information sources; 
proficiency in applying research and search strategies; writing and referencing skills, and 
awareness about committing plagiarism and copyright violations.  
The post-test evaluation proved that the online information literacy module was effective in 
improving participants’ information literacy skills. This method of pre- and post-test evaluation is 
helpful in assessing the effectiveness of information literacy programmes in academic libraries. 
The most problematic areas were applying research and search strategies, writing and 
referencing and plagiarism and copyright. Though the participants’ skills in applying strategies, 
writing and referencing, and plagiarism and copyright improved, scope for further improvement 
exist. 
The Yes/No, True/False questions received the highest number of correct answers. Longer 
questions, such as passage type questions that required more reading skills, received the lowest 
number of correct answers. It appears that some participants lack adequate reading skills. It is 
recommended that a study be conducted on a larger scale to test the effectiveness of the online 
information literacy module. Appropriate intervention studies may be conducted to examine the 




Feedback from the students provided valuable insight into helping the researcher to understand 
their overall impressions of the online module. This information is to be applied during the design 
to ensure that improvements are made that will streamline the offering of the module.   
 
Interactive activities 
The discussion boards provided insight into students’ own information literacy development. The 
activities encouraged engagement and interaction with other students and instructors. The overall 
findings proved that 21st century students are drawn to interaction and entertaining instructions. 
The module development is a work in progress and is continuously updated and revised to meet 
the students’ information needs. The combination of an open web-based system (LibGuide) with 
a Learning Management System (Blackboard) seems viable, since the interaction between these 
two learning technologies helps students to get accustomed to learning in a digital environment.  
 
Post-post analysis 
After the findings were made available to the academia, the university’s Fundamental 
Research Practice Programme (FRP) (extended diplomas offered by the university’s Academic 
Development Centre) and the Humanities’ bridging course (MAPS) (consisting of students who 
lack the required symbols for university entrance), made it compulsory for their students to 
complete this module. The students had six weeks to complete the module and they could 
complete it at their own pace and time.  A cut-off date was set on Blackboard. Seven hundred 
and thirty-two FRP students completed the entire module with an average score of 69%, and 178 
MAPS students completed the entire module with an average of 66%. The Department of 
Childhood Education has also since made it compulsory for all their students (foundation level up 
to honours level) to enrol for the module. 
The challenges encountered were that a clear vision is needed for the module development, 
and that the identification of strategic partners is crucial to the success of the module. 
 
Conclusion 
Technology provides opportunities for libraries to interact with students on a different level than 
the use of traditional methods to teach students. Interactive technology introduces students to 
new practices in teaching and learning – in that they can follow their own development, and 
engage with other students. E-learning provides flexibility and students can follow online modules 
in their own time and at their own pace. In order to determine the current information literacy 
capabilities of first-year students, and whether the level of the online information literacy module 
is appropriate for them, the pilot study provided a deeper understanding of first-year students’ 
information literacy skills and the need for an online information literacy module.  
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